Ventilator-associated pneumonia (VAP) is defined as pneumonia that develops 48 h or longer after initiation of mechanical ventilation via an endotracheal tube (ET). The incidence of VAP is high, ranging from 10 to 30%. VAP is associated with significantly increased morbidity and mortality, hospital length of stay, and costs [1] . Prevention of VAP is therefore one of the foremost aims in mechanically ventilated critically ill patients.
The pathogenesis of VAP usually requires that two important processes take place: bacterial colonization of the aerodigestive tract and the aspiration of contaminated secretions into the lower airway across the ET cuff [2] . Controversy exists on the relevance of bacterial colonization of the stomach and gastroesophageal aspiration in the pathogenesis of VAP [3] . About 20 years ago, experimental studies with radioactive-labeled enteral feeding suggested that endotracheal aspiration of gastric contents occurred more frequently when patients were placed in the supine rather than semirecumbent position [4] . Thus, placing a patient in the semirecumbent position-with the head elevated at a 30-45°position-seemed a logical solution to prevent VAP. Nowadays, the semirecumbent position is considered one of the most effective, easy to implement, and inexpensive methods for the prevention of VAP in mechanically ventilated patients in the ICU. For this reason it has been widely adopted not only in practice guidelines but, recently, in most of the care bundles aimed at preventing VAP [5, 6] . Surprisingly, data supporting the effectiveness of the semirecumbent position are relatively few and conflicting, resulting only from three, rather small, randomized controlled trials [7] [8] [9] . Moreover, this intervention has an important drawback: The feasibility of a 45°bed orientation in ICUs is debated because it depends on nursing tasks, medical interventions, and the patient's wishes [10] . Apart from this disadvantage, the semirecumbent position has also been implicated in some complications such as venous stasis in the lower extremities with the risk of venous thromboembolism, caudal shift of blood with the risk of hemodynamic instability, and the risk of bed sores [11] . Hence, no clear conclusions about the effect of the semirecumbent position on VAP prophylaxis can be drawn.
In this issue of Intensive Care Medicine Zanella et al. [12] examine the incidence of VAP in swine placed in a prone position with the orientation of trachea and ET above horizontal (at 45°) and below horizontal (at -10°). Pigs were randomized into four groups and ventilated for 72-168 h with and without enteral feeding. At the end of the study period, all pigs were killed and the clinical diagnosis of VAP was microbiologically evaluated. This long-term study, as Zanella et al. note, aimed to model some of the determinants of VAP: intubation, deep sedation, mechanical ventilation, and enteral feeding. Their findings were really impressive! All pigs kept oriented with trachea 45°above horizontal developed VAP. In contrast, none of the pigs kept oriented with the trachea below horizontal developed VAP. Here, we must emphasize that the above animal model is one of the most reliable for studying the pathogenesis of VAP for two reasons: first, because it is directly related to the common pathophysiological mechanisms of VAP in which colonization and microaspiration to the lower airways are the main steps; and second, because in this model the incidence of VAP approaches 100% [13] .
The study by Zanella et al. supports previous laboratory findings indicating no altered airway colonization and excellent gas exchange and lung function after horizontal orientation of the ET and neck of the animals, through a lateral body rotation [14] . Moreover, another randomized animal study by Li Bassi et al. [15] showed that following tracheal intubation, gravitational force influences tracheal mucus clearance. When the trachea is above horizontal, a flow of mucus from the proximal trachea toward the lungs is highly associated with bacterial colonization of the airways and pneumonia. In contrast, keeping the ET and trachea even slightly below horizontal meant that mucus always moved toward the glottis and lung remained free from bacterial colonization [15] .
Recently, Mauri et al. [16] , going a step further, showed for the first time that the lateral-horizontal position (similar to the recovery position in basic life support) implemented for 12-24 h in 10 adult intubated ICU patients is feasible and without adverse events. Interestingly, the incidence of aspiration of gastric contents in this lateral-horizontal position was shown to be similar to that in the semirecumbent position. Unfortunately, the pepsin they used as a marker of gastric contents is not designed to discriminate various magnitudes of airway contamination by gastric contents. Taken together, all the above data indicate that the horizontal-lateral position probably has major advantages compared with the semirecumbent position.
How, therefore, can these experimental data translated into clinical practice? Undoubtedly, the proper body position may play an important role in VAP prevention. In particular, maintaining the direction of ET/oropharynx/ trachea axis of mechanically ventilated patients below horizontal in a slight Trendelenburg position can both hinder microaspiration of oropharyngeal secretions along the longitudinal folds of the cuff and enhance mucus drainage. However, the effectiveness of this intervention should be documented by the results of well-designed randomized controlled trials in humans. These studies should also consider very carefully whether it is feasible in daily practice to keep patients in the same body position, because any change, even short, may favor pulmonary aspiration. This is what the experience of maintaining patients in the semirecumbent position has shown [10] . A final comment regarding the safety of the lateral slight Trendelenburg position: In patients with severe closed head injury this body position can lead to a catastrophic increase in intracranial pressure [17] !
